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fAeat Transfer and Hydrodynamles S0v/3898
The authors present a simplified method for approximating the
tamperature fields and stresses 1n a drum-type turblne rotor.
The method does not take axlal variatlon of temperature into
account but consilders each sectlon of the rctor as part ~f an
Infinitely long hollow cylinder with boundary conditions cor-
cesponsing to those for the partlcular section under considera-
tion, Results calculated by the approximate method are compared
wlth those determlned by more accurate calculations. An analysls
Af the dlscrepancles leads to the coneluslon that the simplifled
rmethed 1s sufficiently accurate for most engineering purposes.
Thz followlng personalities are mentloned: V.I. Pedorov, V.M.
Azrancvich, and N.N. Shel'menko, all of the Heat-Engine Labora-
sory, Institut teploenergetiki AN UkrSSR (Institute of Heat-
Powar Englineering, Academy of Sciences UkrSSR).

Dorfman, A.Sh. Simple Calculation Method for a Laval Nozzle 26
The author presents the results of an experimental study of
the process of heat transfer durlng the condensation of steam.
A detalled description of the experimental apparatus and the
methods employed 1s glven, as well as a qualitative descrip-
tirn of the physical phenomena lnvolved in the process of con-
Zensatlon on the basls of the results obtalned.
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Heat Transfer and Hydrodynamics S0V/3898

Saykovskly, M.I., and A.Sh. Dorfman. Criteria for Estimating the
Efficiency of Intake Nozzles 159

Yeremenko, A.S., and A.P. Pedosenko. Iosses in Turblne Guide
Venes of the Cascade Type 167

feremenko, A.S., and A.P. Fedosenko. Investigation of the Iosses

in Turbine Blade Cascades 174
The above two papers deal wlth an investigation of the losses
in turblne gulide vanes of the cascade type. The efficlency of
the cascade is determined as a function of the inflow angle,
blade-Incidence angle, blade pitch, and other paremeters.

__Shvets, I.T., V.M. Sidun, and L.I. Romanyuk (Deceased). Experimental
investigation of the Heat Conductivity of Solls Used in Greenhouses
znd Hotbeds 186

AJAILABLE: Idbrary of Congress

AC/pw/mh
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SHVETS, 1.T., skademik; KHRISTICH, V.A., kand.tekhn,nauk; STRADOMSKIY,

Wf”ﬂmh.
Studying the gas-turdine combustion chamber using natursl gas

by means of a working-process model, Energomashinostroenh L
no.11:26-=30 N '58, (MIRA 11:11)

1. AN USSR (for Shvets).
(Combustion research) (Gas turbines)
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{Prospects of the development of atomic powi;]p P?§§3:ry§30
rozvsytku atormoi energetyky. Kyiv, 1959. o
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PNASE ] BOOK EXPLOITATION  SOV/5376
Akademlya nauk Ukrayins 'coyl RSR. Kyyiv. Instytut teploenerhetyky.

Teploobmin ta nldrodynamika (Heat Exchange and Hydrodynamics) Kyyiv,
Vydavnytstvo AN UkrSSR, 1959. 76 p. (Series: Its: Zbirnyk prats’,
vyp. 16) 1,000 copies printed.

Sponsoring Agency: Axademiya nauk Ukrayins'«oyi RSR. Instytut
teploenerhetyky.

Editorial Board: Resp. Secretary: A. Sh. Dorfman, Candidate of
Technical Sciences, 0. S. Yeremenko, Candidate of Technical.
Sciences, 0. O. Kremn'ov, Candldate of Technical Sciences,

V. I. Kuznetsov, Candidate of Technlcal Sciences, P. I. Lavrov,.
Candidate of Technical Sciences, M. M, Nazarchuk, Candidate of
Technical Sciences, V. I. Tolubyns'kyy, Corresponding Member,
Academy of Scilences UkrSSR, I. T, Shvets', Academician, Academy
of Sciences UkrSSR. Resp. Ed.: H. M. Shchoholev, Candidate of
Technical Sciences; Ed.: I. V. Kisina; Tech. Ed.: V. I. Yurchy-
shyn.
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_Heat Exchange (Cont.) SOV/5376

PURPOSE : This collectlon of articles is intended for scientiflc
workers and englneers concerned with the construction of turbines.

COVERAGE: The booklet; published 1n Ukrainian,contains 10 articles
dealing with problems of improving gas . Results of
investigations of processes in the
heat-exchange processes taking p
given. Aerodynamic problems of cascades of turbine blades and
of tubes are discussed and theoretical research 1n boundary-
layer problems 1S considered. Each article is follow by a brief
résumé in Russian. No personalities are mentioned. There are
no references,

TABLE OF CONTENTS:

Shvets', I. T., and V. 0. Knrystych. Experimental Investigations
of Basic Characteristics of the Evaporation-Type Combustlion Chambers
of Gas Turbines 3

Virozub, I. 0. Solutilon of Equations of the Laminar Boundary
Card-2/4 :

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001550410009-6"



"APPROVED FO :
APPROVED FOR RELEASE: 03/14/2001  CIA-RDP86-00513R001550410009
b -6

L TN S MRS ERE L.t E R 1 il 14 P&
EOEE Rt R 0 Print 3 i £ k
El FEEEIR P ETRCERIRHIF U0 DEHIRIHIE iR piee s

PHASE I BOOK EXPLOITATION SOV /2684

niy pPavlovich Dyban

n turbin (Alr Cooling of
go universiteta, 1959.

Shvets, ivan Trofimovich, and Yevge

Rttt
Vozdushnoye okhlazhdeniye rotor
Gas-turbineé Rotors) Kilyev,

349 p. 5,000‘copies printed.

Kiyevskly gosuda
T, I. Knokhanovskaya.

ov gazovyk
Izd-vo Kiyevsko

Sponsoring Agehcy: rstvennyy universitet.

Ed.: VYe. L. Orlik; Tech. Ed.:
s intended for engineers and scientific

14 of steam-and as-turbine construction.

d by students of advanced coursés related to

PURPOSE: This book 1
workers in the fie
[t may also be use

this field.
ental and theoreticai

COVERAGE: The book contains results of experim
investigation of air cooling of gas turbines, and glves engine-
ering methods of calculating the mos?b frequently used systems of
air cooling of gas-turbine rotors. Results of work on the de-
f heat transfer in bladed

termination of boundary conditions ©
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Air Cooling of Gas-turbine Rotors SQV/2684

rotors and approximate solutions of the equation of heat
conductivity for blades and disks are discussed. This research
was conducted by the authors at the Heat “ower Instlitute of the
USSR Academy of Sclences, and at the Kiyev State University
imeni T. G. Shevchenko. The authors also used results of other
investigations reported in Soviet and forelgn literature. Chap-
ter One was written by Candidate of Technical Sciences G. F.
Selyavinj Chapter Twelve was written by Candidate of Physical
and Mathematic Sciences 1. A. Motovilovets. The authors thank
Engineers Ye. A. Zyukov and K. A. Bogachuk-Kozachuk. There are
140 references: B84 Soviet, 35 English, 19 German and 2 French.

TABLE OF CONTENTS:
Preface
Introduction

SECTION 1.

Ch. 1. Influence of the Initial Temperature of the Working Medium
on the Efficiency of Turbine Units 1
Card 2/5
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Air Cooling of Cas-turbine BRotors SOV /2684
Cch. 2. Materials for Gas-turbine Construction 27
ch. 3. Data on Heat-transfer Theory 36
Ch. b4, Method of Heat-transfer Investigation in Elements of

Steam and Gas Turbines 48
Ch. 5. Methods of Cooling Gas-turbine Rotor Parts 76

SECTION II.

Ch. 6. Heat Transfer Between the Gas and the Blading Components
of Turbines ! 107

Ch. 7. Heat Transfer in Coaling Passages of Gas-turbine Rotors 131

Chn. 8. Heat transfer in Side Surfaces of Rotors of Turbo-
machinery 147

Ccn. 9. Heat transfer in the Area of Blade Roots 162

Card 3/5

SEETL LIS T e e e F R L IR ]
8 gam fifio. i

AP :
PROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001550410009-6"



"PPE FOR RELEASE: 03/14/2001

&
w &

HEUEER LIRSS IERITBIR U T HERITEN-TY Sramer sy seerme: oo

———— CIA-RDP86-00513R001550410009-6

Cooling of Gas-turbine Rotors S0V/2684
10. Heat Transfer DY Conduction in Turbine Parts

SECTION III.

. Determination of Temperature Fields of Cooled Turbine
Disks Under Steady Thermal Conditlons

Determination of Temperature Fields of Cooled Turbine
Under Unsteady Thermal Conditions

Determination of Temperature Fields in Moving and
Stationary Blades

SECTION IV.

Basic Considerations in the Method of Thermal Calculation
of Air Cooling of Gas-~turbine Rotors 259

Examples of Calculations for Cooling Disks of Gas-turbine
Engines 27k
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SOV /2684
Air Cooling of Gas-turbine Rotors
1 i the
Ch. 15. Basic Features of the Aerodynamic Calculations for 286
o ] Air Cooling of Gas-turbine Rotors
308
Bibliography iy
Appendixes
: Congress 1S/60
AVAILABLE: Library of
11-10-59
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S0v/3407
Akademiya nayi S38R, Energeticheskiy inatis

Sitat im, Q.M. Krzhizhunovekogo
Problemy energetiky; sbornix POBvyash

chayetsya akadendiqy é.u. Krzh:lzhnnonkcm
(Problems or Powver Engineerinﬁg Collaction of Articles Dedicated to Aca-
demician G,M, Krzhizhanovskiy Mogcow, 1959, 851 p. Errata slip inserted,
2,500 coples printed,

Eds, or Publishing House: 3.p, Antmshin, P.V, Dibkov, P, I,
S.M, Moyzhes; Tech, R4,: Z.A, ansa.kmra;
Acadewteian (Deceaseq (Resp, Spanding Member,

ev, M.A, scyrikovich,
Technieal Sciences, B.X.. Kozlov,
7, Candidate of Technical Sciences,

PURPOSE: Thig collection of articles 1s intended as a tribyte to the mempry
of Academician G.M, KrZhiZhanovskiy.

COVERAGR: The colle
coworkers of the d

eceasad Academician,
of a wide range of subjects

ctlon contains sixty articiaes b

of the re

power
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% problems of Power Engineerinrg {(Jont.)

power engineering technoleogy) and tne paysice of cambustion. No personalities
are mentioned. References ares givez after most articles.

TABLE OF CONTEMTS:

PART I, GENERAL POWER ENGINKERING. FPROBLAMS OF REGIDNAL
DEVELOPMENT OF POWER ENGINEERING :

Veyts, V.I. G.M. Krzhizhanovskly — Founder of the Soviet Sclentific
Power Engineering School

landspan, S.U.,and I.T. Shveis. Prospacts of Development of Fower
Bngineering in the Ukrainlan SSR .
of =
Chokin, ‘Sh,Ch, Power Engineering and the 8cience Power Engineering in
Kazakhstan :

Alizade, A.S., B.A. Gyul'mamedov, and V,L. Seit'myanskiy., Develorment
of Hydropower Engineéring in Azerbsydzhan SsR
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Problems of Power Engineering (Cont.) SOV/5h07

Kudinov, A.G. Prospects of Utilizing the Lena Rilver and its
Pributaries for Power Engincering Developments s

Lugovoy, V.S. Basic Considerations of Electric Power Supply Systems
* for Rural Regions of Kirgiz SSR _ 77

Gurevich, B.A. Utilizing the Capacity of Power Systems and Conditions
of Operation Under Load 89

Kolosov, I.S. Problems of Method in Prospective Planning of Distri-

bution of an Emergency Reserve Among Electric Power Stations of the

Systen 100
Iebedev, M.M. Principles in laying Out Electric Distribution Networks 108

Krachkovskiy, N.N. Some Problems in the Transmission of Electrical
Energy Over Extremely Long Distances 119

Karaulov, N.A. Some Scientific and Technical Problems in Improving
Energy Characteristick of Hydropower Station Equipment 130

Nikitin, B.I. Developing Guaranteed Graphs of Reservoir Utilization

for Several Hydropower Stations Operating in a Cascade Connected With

the Water Economy 139
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Problems of Power Engineering (cont.) sov/3407

Monastyrskaya, A.R. Calculated Equations and Indices for a Comparative
Evaluation of the Power of Various Types of Extraction Noncondensing
Type Turbines 145

levental!, G.B. Basic Principles of Joint (Parallel) Operation of
District Heat-and-Power Stations in the Production of Thermal Energy 156

Mikheylov, V.I. Some Special Features of Postwar Development in

Power Engineering in the U.S.A. 167
Zakharin, A.G. Methods of Determining Technical-Economic Indices of

Rural Electrical Networks 17h
Pirkhavka, P. Ya. The Present State and Prospects of Future Use of

Electricity in Rural Regions of the USSR 186
Listov, P.N., I.K. Zhmakin and A.G. Adoysn. Electrification of Field

Crop Cultivation in the USSR 194
Zhmekin, I.K. Investigation of the Energy Balance of an Blectric

Tractor Unit 208
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Problems of Power Engineering (Cont.) SOV/3407
PART II. ELECTRIC POWER ENGINEERING

Markovich, I.M., S.A. Sovalov. Extremely Long-Distence Tymnsmissions Qf
600 kv

Libkind, M.S. Stati¢ Condensers for Transvarse Compensation of lLong-
Distance A-c Transmissions

Gorushkin, V.I. Effect of Forcing and Regulating Excitation on the
Dynamic Stability of Long-Distance Transmissions .

Matyukhin, V.M. On the Insufficiency of the Method of the Equivalent
Generator for the Investigation of Stability of Electric Transmission
With Small Disturbances

Kozlovskiy, G.F., G. V. Mikhnevich, The Limit of Static Stability of
a Multi-unit Station With Strong Regulation of Excitation

Neyman, L.R., S.R. Glinternik, G. Ye. Burtseva. Series Cbnnection of
Capacitors for Increasing Inverter Stability

Goyushkin, V.I., M.S. Libkind., Commission for the Long-Distance Trans-
mission of Electrical Energy at the Power Engineering Institute :Imeni
G.M. Krzhizhanovskly
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Problems of Power Engineering (Cont.) SOV/3407
PART ITII. HEAT POWER ENGINEERING

Xozlov, B.K. Coefficients of Hydraullic Resistances to the Movement
of Gas-Liquid Mixtures in Vertical Tubes 327

Ieonttyev, A.I. Calculation of Turbulent Friction in the Flow of a
fompressed Gas Around a Flat Plate 337

Yushchenkova, N.I. Investigation of the Structure of an Axially-
symmetric Supersonic Stream in a Vacuum 343

Degtev, G.F. Conditions for Representing Heating Systems With Flame
Burning of Fuel 355

Miropol'skiy, Z L., M.A. Styrikovich, M. Ye. Shitsman. Heat Trans-
mission in Steam-generating Tubes at High Pressures 373

Xosterin, S.I., Yu.A. Koshmarov, Calculation of Resistance and of
Heat Bxchange in a Stream of Uncompressed Liquid in the Presence
of a Positive Pressure Cradient 403
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Burov, Yu. G., V.A. Smirnov, Investigation cf Heat Exchange in
Pellicular Condensation of Pure Vapors k11

Surinov, Yu.A. Basic Methods of the Present Theory of Heat Exchange
of Radiation ka3

Andrisnov, V.N., G.L. Polyak. ZPhotographic Method of Measuring Luminous
Fiuxes 470

Styrikovich, M.A., I. Kh. Knaybullin,and L.K. Khokhlov. Effect of
the Rules of Solubility of Substances in Water Vapor on Boiler
Water 483

Fateyev, Ye.M. The Role of Science in the Development of Soviet Wind
Technology 496

Styrikovich, M.A., M.S. Shkrob. Results of the Activity of the
Commission for High Parameter Steam and Scientific Tasks in
Increasing the Relisbility and Economy of Thermal Electric Power
Stations in the Future 526
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PART IV. POWER ENGINEERING TECHNOCLOGY

Chukkancv, Z.F. Basic Principles of Power Engineering 543
Chukhanov, Z.F. Problem of the Mechanism of Thermal Decomposition

of Fuels 564
Shapatina, Ye.A, Dynamics of the Process of Separating Volatile

Substances From Solid Fuels 575
Kalyuzhnyy, V.V. High-Speed "Bertinization™ of Solid Fuels (Retarded

Combustion) 583
Kashurichev, A.P. Intensity of Heating Fuels and Control of the

Process of Their Thermal Deccmposition 595
Khitrin, L.N. Theory of Combustion and Problems of Intensification

of the Processes of Burning 605
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Speysher, V.A., V.N. Iyevlev, V.I. Anreyev, B.B. Smirnov. Burning
of Turbulent Gas-Air Streams in Unifiow Fireproof Chambers 637
Snelestin, Yu.P., V.G. Vetrov. Two-Btage High-Spesd Furnaces 659

Ivk=sv, A.V. Mass-Heat Exchange in State and Chemical Transformations 673
Smirnsv, M.S. Heating Damp Substances 681

Chukhanov, Z.F., A.M, Nikolayev, A.P. Kashurichev, Utilization of Cut
Peat in Power Engineering 687

PART V. COMBUSTION PHYSICS

Suluykhin, R.I. Flows of Gas During Ignition Occurring Beyond the
Shozk Wave 735

Pustkin, V.8. Structure of Heterogeneous Flows in a Shock Front 45

Eredvcditelev, A.S. Motion of Combustion Zone as a Hydrodynamic
Brterageneity 793

Ds%zenkc, B.B. Making Sutherland Formilae More Precise for Kinetic
Fas Coefficients 817
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Pereleshina, A.P. Physical and Chemical Properties of Thermistors
Manufactured From Manganic Oxide

AVAILABIE: ILibrary of Congress
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SHVETS, I.T. [Shvets', 1.7.], nkadenik

...And the elsctrificatinn of the whole country. Nauke 1 zhvgtia
9 no,4:33-37 Ap '59. ({IRA 12:7

1. AN USSR.
(Blectrification)
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SHVE™S, I.T.[Shvets', I.T.]; KHRISTICH, v.4.[Khrystych, V.0.]

Experimental investigation of the fundamental characteristice of
gas-turbine combustion chambers of the vaporization tyve. Zbir.

prats' Inst.tepl. AN URSR no.16:3-12 '59. (MIRA 13:11)
(Gas turbines)
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SHVETS, Iven Trofimovich; LANDSMAN, Solomon Usherovich: PISARENKO, M.,
red,; MATUSEVICH, S., tekhn.red. ,

[Electric power resources of the Ukrainian 5.5.R.] ZEnergeti-

cheskaia baza Ukrainskoi SSR., Kiev, Gos.izd-vo tekhn,lit-ry

USSR, 1960. 29 p. (MIRA 13:11)
(Ukraine--Blectric power)
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MINYAYLENKO, Nikolay Afnnas'yevichLﬂlm&l_LI.‘.__glmdemik. otve.red.;
PHCHKOVSKAYA, O,M., red.izd-va; LIBERMAE, T.R., tekhn.red.

[Determination of the temperature field and thermal stresses
in turbine disks] Opredelenie temperaturnogo polia i teplovykh
napriazhenii v turbinnykh disknkh. Kiev, Izd-vo dked.nauk
USSR, 1960, 68 p. (MIRA 154:3)

1. Ali USSR (for Shvets).
" (Gas~turbine diska)
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LORFMAN, Abram Shlemovich; NAZARCHUK, Mikhail Mikhaylovich; POL* SK1Y,
Naftul losifovich; SAYKOVSKIY, Mikhail I1'ich; SHVETS, I.T.,
akademik, red,; KISIHA, 1.V., ed.izd-va; RAKHLINA, K.P.,
tekhn,red,

{aerodynamics of diffusors and exhsust nozzles of tur‘bomachines]
ferodinamika diffuzorov i vykhlopnykh patrubkov turbomashin,
Pod red. 1.T.Shvetsa, Kiev, Izd-vo Akad .neuk USSR, 1960. 187 p.

(MIRA 13:6)
1. &N USSR (for Shvets).
(Purbomachines)
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SHVETS Iven Trofimovich; FEDOROV, Valentin Iosifovich., Prinimsl uchastiye
i 'L0%IPsK1Y, L,P,, inzh, OBLIK, Ye,L., red.; EKHOKHANOVSKAYA, 7.1,

tekhn.red.

[Nonstationary heat exchange in turbine rotors) Voprosy ne-
atatsionarnogo teploobmena v rotorakh turbin., Kiev, Izd-vo

Kievskogo univ., 1960, 282 p. (MIRA 14:1)
(Turbines) (Heat--Condustion)
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SHYETS, Ivan Trofimovich, prof.; KONDAK, Mikhail Andrianovich, prof.;
Iﬁﬁovﬁ!!. ’!Eolay Feliksovich, dotsent; NEDUZHIY, Ivan Afanas'yevich,

dotsent; SHEVISOV, Dmitriy Semenovich, dotsent; SHELUD'KO, Ivan
Mikhaylovich, dotsent; PETRANKO, s.1., dotsent, ksnd.tekhn.nauk,
retsenzent; SERDYUKOY, P.T., inzh., red,; ONISICHENKO, N.P., inzh.,
red.; GORNOSTAYPOL'SKAYA, M.S,., tekhn.red,

[Hest engineering] Obshchaia teplotekhnika. Moskva, Gos.nauchno-
tekhn.izd-vo mashinostroit.lit-ry, 1960. 459 p.

(MIRA 14:3)

(Heat engineering)
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apertures; C - mean sutlet speed 1in the aperture.

K, B N (10)

The authors conclude that, wien the ratio of the
sueed of rotation GO the mean oublet speed 1in the

U
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aperture 1s targe (u/c = 2.5 app.), the consumption
~mefficizns for spsriures with share inlst 2dgZes 'Vf/
diminisnes by about S times. snen the ratio u/c

is obove 4 the influencs of the shape of the inlet
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a
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Experimental Determinstion of the Coefricients of Hydraulic Resi-
stance for Apertures in Revolving Discs

O.96<—1<6.G4. i1as no practical effect on the re-
lawionship of the consumption coefficient to ro-
tation. With the aid of experimental data the
authors established the empirieal relationships

of the consumption and hydrauiic resistance coeffi-
cients to K and K parzmeters. These are true for
1 dise rotating i a housing where the relative pf//
S between the disc and the housing
1.5, luch devailed information

L8 18 1ncluded. A correction slip
2 volume states that the readings

I the ordinates in Figure 5 should
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AUTHORS: Shvets, I.T., Academician, AS UkrSSR, Doctor of Tech-
nicel Sciences, Professor, and Dyban Ye. P., Candida-

te of Technical Sciences

TITLE: Some results of studying the air cooling of ¢.s
turbine rotors g

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Mashino-
stroyeniye, no. 2, 1960, 167 - 176

TEXT: "The authors describe some results of work performed on the
efficient cooling of gas turbines. For this, the analytical rele-
tionship between maximum temperature of rotor and the flow of cool-
ing air in the case of different cooling methods bad to be worked
out. The solution of differential equations on heat transfer for
the cooled disc is not difficult, but the characteristic of boun-
dary conditions of heat exchange are insufficiently studied. Re-
cently, grid integrators of 3W -12 (EI-12) type are employed for
electrical analogy method measurements of temperature fields. In
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applying a hydraulic analogy, the integrator system of Luk'yanov

is adopted. The most extensive research concerned disc rotor, al-
though the results can be extended to drum type rotors. Investiga-
tions demonstrate that the cooling effect of the rcot does.-not co-
ver more than 20 - 25 % of blade length, and therefore, the latter
must be manufactured from heat resisting alloys. Experiments and
theoretical investigations were carried out on cooling gas turbine
rotors by air blowing through the roots of blades and also by blo-
wing in the direction of air flow around the radius. The first sta-
ge of this work determined the gualitative characteristics of heat
transfer and the flow resistance in assembly clearances as well as
in the ::quivalent cylindrical capillaries. The results permit the
following conclusions to be %eached. There 1s 10 Aensification of
lauinary flow towards large coefficients of Reynolds in the case

of fir tree roots. Consequently, intensive heat transfer can be
achieved. Flow resistance of cooling channels is governed by the
usual relationships.At the same time, the coefficient of heat trans-
fer was assessed in the forced cooling of the disc which varies
with the temperature. The latter 7luctuates along the radius due 0
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gerolynunic teaturcs ol flow. Yhe cumbersome differential equation
for *ti: .bove cun be simplified by some assumptions, and then
Begsel fu.ctions arc obtained. Data reveal that root cooling 18
sore eifective than forced ~.Airsl blowing. With the admissible tem-—

peratures, it is necessary Lo use austenitic steels, or in the case
of pearlitic steel - to use root cooling. During 1956 - 1957, the
Institute of Thermal Power AS UkrSSR carried out experiments on

the reliability of these methods. The results demonstrated the sta-
pitity of te..perature when the flow of cooling air was maintaineds
and therefore, it is possible to assume that in a conventional lo-
~omotive gas turbine this 1is even more reliable, On account of ri-V)/
goTrous test conditions. Methods of electro-thermal analogy were '
used for solving the problem of computation for the above. The in-
tegrator; or &A (EG DA) 6/5% with a gspecial current conducting Da-
per was applied. Results of experiments are in good agreement with
tnhe compwed data, and consequently, the proposed calculation me thod
can be used during design work. The Institute is at present engaged
in working out a oimilar method for multistage disc and drum TrO-
tors. ''he authors believe thatl further accumulaticn of data con—
cerning the laws of nheat transfer in cooled rotors ig of prime 1m-
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portance. There are Y figurcs and 9 references: 3 Sovizz-bloc and
t ndn-Soviet-bloc.

ASCOCIATION: Institut teploenergetiki, AN UkrSSR (Institute of
Thermal Power, AS UkrSSR)

SUBMITTLD: December 15, 1959

A
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AUTHORS ¢ ~§gxg;§;‘s;‘gﬁ£=Academician of *“he AS Ukr3SR, _Lyban, Ye. P.. S=2iva-
vin, G.F.; Stradoms'kyy, M.V.; Rudkin, S.K.; Mel'nyk, V.P.
TITLE: Influence ¢f Initial Disturbances on the Develcpment of Turbuient

ScreamlConditions When Air Moves Through Tubes |

FRRIODICAL: Dopovidi Akademiyi nauk Ukrayindkoyi Radyans’ keyi Setsialistyshneyl
Respubliky, 1960, No. 2, pp- 173 - 176

TEXT: This paper presents the results of experiments studying the nature
of velocity pulsations in a tube with various rates of artificially-created tur-
bulences of the air stream and their effect on the hydraulic resistance. The
following conclusions were drawn: allowances should be made for the initial tur-
bulences of stream when caiculating heat transfer and hydraulic resistance for a
fluid moving through relatively short tubes. Effects of artificial turbulences
are particularly great at the transition stage. Initial disturtanzes diz awzy
aithin relatively short length of tubes, these lengths being dependent cn the
magnitude of initial turbulence and the Reynolds number. Initiai disturpances
do effect the value of the coefficient of hydraulic resistance witnin ~he range

b v
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Tnfluence of Initial Disturbances on the Development of Turbuient Stream Condi-
tions When Air Mcves Through Tubes

of Reynolds numbers from 2,000 - 5,000; at higher values thereof their =ffecs
on the stream passing through a tube (having a length of 3C diameters! is within
the limits of the measurement errcr. The experimental stand included a 4,000 mm
long round tube having a 51 mm inner diameter. Initial disturbances were created
with the help of perforated disks of of 3 - 5 and 10 mm in diameter, installedin
the intake *tube section. Pulsations were measured and reccrded by an 3TA-SA
(ETA-5A) electric thermoanemometer, at Reynolds numbers from 700 to 10,002, Fig-
ure 1 shows oscillegrams giving the dependence of veiccity puisaticns in the in-
take area on the Reynolds numbers (disk with 3 mm perforaticns, ccefficient of
clogging P = 0.18). Figure 2 gives the range of eritical Reyneids numbers, Fig-
ure 3 shows the dependence cf the relative axial pulsation cn the coefficient of
clogging. Figure I shows how the average relative velocity nulsations change a-
long the length of a tube with a 10 mm perforated disk. There are b figures.
ASSQCIATION: Instytut teploenevgetyky AN UkrR3R {Institute of Heat Power kngi-
neering of the AS UkrSSR)
SUBMITTED: October 1, 1959
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AUTHORS: shvets, L. T aAcademician of the AS UkrSSR; Dyban, Ye. Poj

Selyavin. Ge Fos giradomskiy; M. V,; Candidates of Technical

Sciences

TITLE: Experimental Investigation of the Influence of Initial Pertur-
bations Upon the pevelopment of the Turbulent-Flow Condition

PERIODIGAL: Energetika. 1960, Vols 3. No. 8. PP. 102 -10%.

TEXT: The papeTr presents the results of the investigation, carried
out in 1958-1959, on the influence of initial psTturbations upon the de-~
velopment of axial velocity pulsations in an isothermic flow and on their
influence upon the value of the hydraulic registance coefficient in short
tubes. The tests were carried out in 2 drawn tube, 50 mm in diameter;

80 diameters long, linked through a system of dampers to 2 compressed air
main. The axial velocity pulsations ware measured by the 3TA 5A\{ETA-5A)
apparatus designed by the VEL im. V. I, Lenina (411-Union Institute of
power Engineering imeni V. Io Lenin). The tests indicated that the level
of initial perturbances influences the development intensity of the .
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Experimental Investigation of the Influence of Initial Perturbations Upon
the Development of the Turbulent-Flow Condition

turbulent flow. The higher the initial level in tubes shorter than 80 dia.-
meters, the sooner the laminar flow ends and the hydrodynamic stabilization
of the flow ensues., A substantial influence of the level of initial par-
turbances upon the value of the hydraulic resistance coefficient was found
for Reynolds numbers from 1,800 to 5,000, This influence was within the
Beasurement errors for higher Reynolds numbers in tubes longer than 80 dia
meters. There ara 3 sets of oscillograms, 3 graphs and 2 Soviet references.

ASSOCIATION: Kiyevskiy universitet imeni T, G. Shevchenko Institut teplc-
enargetiki AN UkrSSR (Kiyev University imeni T. G. Shevehsnko
Insitute of Heat Engineering of the AS UkrSSR)

SUBMITTED:  March 18, 1960 A
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AUTHORS; SAhv‘clﬁt! I IlFedorov, V. Y. and Bondarchuk, V. G.

TITLE: Approximation methods for solving equations of heat conduction in turbing rotors

PERIODICAL; Referativnyy zhurnal, otdel’nyy vypusk. 42. Silovyye ustanovki. no. 8, 1962, 20, abstract
42.8.108. “Zb. prats’. In-t teploenerg. AN URSR™", no. 18, 1960, 3-15 (Ukr. Russian res.)

TEXT: The problem of solving certain equations of nonsteady heat conduction by Sokolov and Galerkin's
approximation methods is studied. Proceeding from theoretical computations, the authors plotted compa-

rative graphs characterizing the degree of accuracy obtained by the above methods.

[Abstracter’s note: Complete translation.}
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Investigating the temperature fields of turbine shafti cxglsgs gy air

blown througn the clearances. Zbir. prats' Inst. tep .(Mm R
:16-21 '60.

ro- 20 (Gas turbines—~Cooling)
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26,2131

AUTHORS: Shvess, . T., and Krristlch, V. AL
Ty
TITLE: Experimensal investlgation of the atomizing device in gas--urbkine
combustisn chambers of the evapnrative type

PERIODICAL: Referativryy zhurnal, VMazhinostroveniye, no. 4, 1961, 18-19, abstract
41185, ("Izv. Kiyevsk, politskhr, in-ta”, 1960, vel, 20, 98-109)

TEXT: The ‘nvest:gation of fuel evaporation by injecting it to a pipe
heated bty a flame showed that 2 high degree of vaporization 1is ensured 1f the
fuel 1s injected cnto the surface <f a pipe whese tsmperature does nov exceed ;
SOOOC. In this cass the avnomizatlied qually practically.,does net depend on the 7‘\
varying ir the range of 2 - 30 kg/>m". The degree of
ps wi-n the arowing pipe length and the coefficient of air
3 wiwn the growing alr pressure. At low alr temperatures the
or. improves with the growih o0f *he volatility of the fuel.
The authors present an empirtical sormula for the calculation cf the pipe length
depending on the degrae of vaporization, lemperiature ard cceffizient of alr
gurplus, . T . Barskly
[Abstrattor's note: Compleis sranslaiion)

Card ./1

injection pressurs
vaporizatiorn ing
surplus and decr

%
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SHVETS, ! T,, DYBAN, E. p,, STRADOMSKIY, M. V., end EPIK, E. Y.

igati ff ¥ i eat Transfer
"Experimental investigation O Flow Turbulence on H

At Air Motion in Tubes.”
Report submitted for the Conference on Heat and Mass Transfer,
Minsk, BSSR, June 1961.
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KHRENOV,
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oM

K.K.[Khienov, K.K.], =kaderik, otv. red.; DARILE \uhl\ V.V,
[Dan*levs kyi,V.V., cnceased], red.; BELYAUKIN, F.P,
mlellankln,F P.], red.; DOB:OKHOTOV, M.V., red.; FATCYL, E.JXe,,
red,; SUKHOVEL, G.Y.[Sukhomel, H.I.], red.,; SHVEIS', 1.T,, red.;
KUCHEROV, P. S.. red.; NESTEnENKO A.D., red.;3j POKHODZILO, P.V.,
red. 1zd~va, YEFIMOVA, M.I., tekhn. red.

[From the history of institutes of the Department of Technology]
Harysy z istorii instytutiv viddilu tekhnichnykh nauk, Kyiv
Vyd-vo Akad. nauk URSR, 1961, 167 ;. (MIRA 15:73

1. Akademiya nauk URSR, Kiev, Komisiia z istorii tekhniky.
2. Chlen-korrespondent Akadenii nauk USSR (for Kucherov).
3. Akademiya nauk USSR (for Khrenov).

(Academy of Sciences of the Ukrainina S.S.R.]
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ik; tva Davidovich; KIRAKOVSKIY,
fimovich, akademik; BUKSHFUN, Il'ye 3
SEES Ngfznfag'{;élﬂébﬁ{:h, dotsent; MARKOVSKIY, Filipp Titovieh, k;nhg. -
tekim, pauk, dotsent; FERKOV, Vasiliy Ger:;imovi;h, ::z;mt:nt;.mm:
. ZOLOTAREV, T.L., doktor tekhn., nauk, prof., . A
g?mt\sljetgfi: zG.P., ir,;h., retsenzemt; RIKBERG, D.B., red.; GORNOSTAYPOL
SKAYA, M.Ses tekhn, red.

[Electric power] Energetika, Moskva, Gos. nauchno—tekhnzbéfz&-;z:g)
mashinostroit. lit-ry, 1961. 501 pe

' USSR (for Shvets)
1. “zﬂ‘;ﬁﬁcn;ﬁer) ( (Electric machinery)
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‘Shvets', I.T., Memb

Sfradoms'kyy, M.V.,

Investigating radia
during the motion o

Akademiya nauk Ukrayins'koyl XSR. Dopovidi, no. 5,

1961, 644 - 648

TEXT: The ratio of these pulsat

considered as degree of turbulence (the sc-cailed karman number)

where '
(g,

velocity pulsation, W,
cross section of the pipe. FThe cxperiments were made on

vect to ihe
a seamiess,

) is the mean squar

hydraulically smoot

length of 400u mm. 0 increase
pulizators were put pefcre the

card 1/3
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the mean velocity of strezming, with res-
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er of AS UkrsSSR, Dyban, Ye.P.,
Rudkin, S5.K., and Bpik, E.Ya.

1 componente of velocity pulsation
f gir in short oipes

jons to mean velociby is usually

e value of the radial component of

h pipe with inner diameter of 51 and —
initial disturbances, special tur-
pipe, in the forn of perforatea pla-

CIA-RDP86-00513R001550410009-6"



"APROVED FOR RELEASE: 03/14/2001

S R S R I U] P
IR R R R ERE L BT IR (R 1 aEE) A ES I B

UETREE

Investigating radial componentis ...

tes and gratings having 3iferent diameter:

rent coefficients B (ratio o3 free passage

ments of magnitude of the -ulsztions were I’

thermoanemometric method wiih the aid of IZ1x
r

The sensitive element wag @ &

jacent arms of the measuring pridge. Pulsal. U wcre measured &t
seven longitudinal gectione of the pipe end . iEven points within

cach section. The 1ype of
1id for all
of air in a pipe without arti
med that the part of the pipe where the
city pulsation is variable, is the zone
zation of the .stream. Tha relea
geometrical characterist
one turbulizator among trosz
vilization longer than 30 disnmeters.
intended for calming and are n
be found, with poss

t2sted had
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~zhaped pickup

woriztion shown ko
turbulizators, without any exce: Liin
fieial disturt.:il-s

+tive length ¢!
1cg of the turbuliz=

Two otne:
ot considerec.
“pble error up to 10 %
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also for a stream
1t can be assu-
~omponent of veio-
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value of Kr cen
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Investigating radial components ... D215/D304
210
Kr = cemm— (2)
ser ReO.5

(Krser ig the mean value of Kr with respect to cross section of the
pipe). The absolute value of the radial component of pulsation is

\/ 1% = 6,45 1074 Re¥*°. (3)

The attempt to find an empirical formula for the radial component
of pulsation with respect to the length of stabilization zone has
failed. The authors find that the determination of the radial com-
ponent of pulsation alone is insufficient for the characterization
of the stream in the initial zone of the pipe. There are 3 ffgures.

ASSOCIATION: Instytut tepldenerhetyky AN URSR (Institute of Heat-
power Engineering, AS UkrSSR)

SUBMITTED: FPebruary 1, 1960
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AUTIIORS : Shvets', I.T., lember AS UkrSSR, Dyban, E.P.,
Stradoms 'Kyy, M.Ve, Rudkin, S.K., and Epik, E.Ya.

TITLE: Effect of the level of ini

heat exchange intensity during turbdbulent air flow in

short pipes

PERIODICAL: Akademiya nauk Ukrayins'ko
1961, 920 - 923

TEXT: In calculations involving short

essential to take into account the effect of the air stream initiael
turbulence on the value of heat exchange coefficients. The authors

studied the effects of pipe lengths, S
initial disturbances level on heat exc

than 80 diameters long [Avstractor’s note: This expression probably

means the ratio: length/diameter ). The
heated to 1500C by electricity. The te

Card 1/4
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tial disturbances oOr the
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neat exchange surfaces it is
tream conditions and that of

hange intensity in pipes less

lower pipe partition was
mperature wes measured by
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pffect of the level oo

means of thermocouples and the air temperature with a gpecific de-
vice, also previously jdescribed. The criterial gquation Nu = f(Re)
as well as the obtained experimental data proves that the physical
flow conditions along the pipe length have 1ess effect on the Nu
value than on the heat exchange coefficient (peyond the l1atter sta-
pilization 1evel). Therefore, in evaluating experimental data --
the pipe length jnfluence on the average values of heat exchange
coefficlient, &as well as that of the distance of the examined pipe
partition from the pipe mouth, (for local data), the coefficient
Ee was used, which is the ratio of Nusselt's number for the given
pipe part and that for part renote from the air entrance. Investi-
gation of heat exchange intensity with turbulent flow, without ar-
tificial turbulizers, proved that this intensity might be expressed
(for pipe partitions peyond thee$abilization level) by the follow-
ing equation: Nup = 0.018 Re0:8, which is in agreement with the

well known generalization. During thet xind of air flow, 2 laminar
flow zone existed for the whole range of the studied e values (up
to Re = 5.10%4). Behind thot zone a transitory zone was obsgerved,

Card 2/2
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the length of whick is inversely proportional to Re values (Fig;l%
This leads to ~orresponding changes 1in the local Nuseelt®s numbers.
By graphs jllustrating the changes of the coefficientv Ee along the
pipe length, the 1ocal Nu numbers as well as the average ones' can
be caloulated {as long &as parameters on the tube entrance are con-
stant). When srtificial turbulence devices are used the air flow
characteristics cuange, but +the zone of initial artificial pertur-
pations does not exceed 30 diameters of the pipe length, even for
the most effective turbulizer. AS & result of increased loceal heat
exchange coefficient in the first pipe partition. their average Vva-
lues are increased along a large stretch of pip2 length and are in-
versely proportional to Reynold's numbers; SO the averuge increase
of Nusseltis number With the most effective tirbulizer %one open-
ing 10 mm 1in diameter, B = 0,038) was observed on the pipe length
equalling about 600 diameters when Re was qual to 5.,10%, but on a
length of 75 d:ameters only when Re = 1.5-10°9. It foliows that for
evaluation of heat exchange date in the entrance part of a pipe )KL
neated by an air flow wTh mtural as well as artificial turbulen-
ce it is necessary to make 2 corrention on tne pipe length: Be =

" gard 3/5
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Nu/Nu_. There are 3 figures zud + reTersnces: 2 Soviet-bloc andil
non-S8viet-bloc,

ASSOCIATIONx Institut teploensrgetiki AN URSH {Institute of Thermo-
energetlcs AS UkrSSR)

SUBMITTED: February 1, 1961

Card 4/5
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AREITHENSEI HEES

SHVETS ,. Ivan Trokhimovich [Shvets', 1.7.]# OVCHARENKO , Fedont Danilovich,

akademik; DOBROKHOTOV, lggll’
akademik, zasluzhennyy deyntél
-, " [Dmytrenko, Petro Oleksiiovych
Congress of conquerors. Znan.

1. Rektor Kiyevskogo gosudars

Shevchenko (for Shvets). 2. AN USSR (for Ovcharenko), " -
3, Nachal'nik upravleniya transporta i svyazi Ukrainskogo

govnarkhoza (for Studennikov).
Ukrainskoy Akademii sel'skokho

(Russia—Economic conditions)
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STUDENNTKOV , Fimofey Vasil'yevich [Studennykov, T.V.]; BAKIMA,
¥ .. Pavel Fedoroviab, akademik; DMITRENKO, Petr Alekge_'y_gvich

R i3l 1t acisg b alin s sl kg anand

Nikolayevich [Dobrokhotov, M.M. 1,
! nauki i tékKhmilki USSR;

] -
ta pratsia n0.,10:1-5 0 161.

(MIRA 14:8)
tvennogo universiteta im. T.Ge

be Chlen-korrespondent
zyaystvennykh nauk (for Dmitrenko).
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AUTHORS : Poliskiy, N. I. and Shvets, I. T., Acedemician AS UkrSSR
TITLE: Progressive solutions of laminar bopndary-layeb equations in

magnetohydrodynamics
PERIODIGAL: Doklady hkademii nauk SSSR, v. 136, no. 5, 1961, 1051-1054 °

TZXT: For an incompressible liquid, the laminer boundary-leyer equation
may be writien down in the form

du o _Adp 8 s zu', wu o T
“T).T+”—ay_‘—’g7 x Oy pB ! ax+6y ’

(1 ..
af)_L,BO___V_Q"’_U_. du\® S g : i
UG TV T Pr y‘Tv(ay)+PBu'

Here, 08(x,y) is the difference between the enthalpy of the mass unit at

any point and in the outer flow; the last two terms in the energy equations _
cnaracterize the viscous and the Joulean dissipation. The boundary condi- VO
tions are: u{x,0) = v(x,0) = O; u(x,® ) = Ue(x); e(x,0) = t(x); 8(x,00 )=0 . :
(2}, The function U(x) is now defined with the eid of the equation '
card 1/5 :
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Progressive solutions of... B104/B204
-1dp/de = UU', end it is found that this function differs:fron.the ' "

distribution of the veloclties Ue(x) on the boundary layer if there exist

volume forces which are produced by a magnetic field'in the outer flow. The
distributions of U(x) end t(x) are now sought, at which the equations of
system (1) may be reduced %o ordinery differential equations with the help
of a similarity transformetion via the velocity profiles and the enthalpies. .
The interrelstion between U(x) and Ue(x) is found. By means of substitu- .-

tions {3), the equation of continuity and the two other eguations of :the.
system {1) may be wr_-.:r down in the form of the system )

u(x, o) =Ug &) E=yK(x) O(x, o) =7(x)g); .

UK. U UK ., _
o(r, ) = {2~ L@ — F-t0 @) .
g T kL K e e B
) ¢27'{1—W}¢‘P=1+VT(P - T Y S
| . | UL K W
our UK Y ., v Kt ., o B Ut , xn . ;
B {l—gx et T VYT T
Cerd.2/5 ' S —
BT o R o T R
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It may easily be seen that this system is nothing dut the system of
ordinary gifferential equations if with a suitable normalization function
K(x) the following holds; 2 , o
1o UKY/UK = ey = x2/ur = 13 U/ = @ urt/utt = g~ (5). On the
assumption that the magnetic field strength B on the wall is described by
the function Bw(x), shich changes in the Y-direction in inverse proportion

to the s-th power of ¥, and that further the relation Be(x)/Bw(x) - m,

which characterizes the attenuation of the field across the flow, does not
depend on X, it is necessaXry for obtaining progressive solutions that for
the magnetic parameter the following holds:

g3
i= E—G%;i. On these assumptions, the boundary conditions (2) and the
Eq. (4) assume the form: . ‘
' 'a P SN e 2, .0
q)"+¢»<9'=9(‘?'-—‘)—rw {m ‘ (H—E)'} ’ 0
’ "2 7 = 2 _0; 8
;p‘?g"'rg’w-—ﬁrgm—'.-a?"f“gq’ {’"‘ n+§)’} T ®
card 3/5 00 =0 (0 =0 o () =Ci g@=1h g(ee) =0 &)
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Progresaive solutions ofe.- 3104/3204

way of obtaining analogous results for a

Furthermore, the authoré ghov &
they proceed from the voundary-layerT equation

compressibla 1iquid. In this,
du au dp | @ (, 9\ __ oBu; :
p(u.(_)-.‘-:--}-u———):a-——ﬂ—x— -—J;J—(}I. 0!1) ¢Bu; )
(10)

a0 apy _ 1 0 (, 90, a(pu) , (9 '
)“‘?T‘a?(”’a? ' ox oy =0.
sith which the Joulean dissipation 1is neglected for the purpose of
simplification, and where 1 holds for Pr. The new variabvles

X r M

X =4 (p/po)‘dx end T = (Q/Qo)dy (11) are intro

o) 0

to Dorodnitsyn variables.
¢ - u(p/p)ax/ox + v(2e/?)

. du du .y vy R .
variables, the system . u'é'TJ"VW=(gs+l“f“2)1—u=‘?’(l“uz) 53_}%_ ) w:'
—u(®+) A —uny™h : (12)

duced, which are analogous

By means of the substitution
r—1Tn/T and by introduction of dimensionless

3., . Rla=—1) '

du , : a9 a9 et

By = =0 p=8 v =(0—UN e —_T

7] ) ¢ -

card 4/5 axX T oY X Y Pr oY e
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Progreazsive solutiecns of ... B104/B204

is obtained from (30). The boundary conditions for the variables X and Y
may be written down by means of (2), and the progressive solutions were
found by means of the relations (3). It is further pointed out that the
progressive sclutions may be obtained with constant wall temperature

(v = const) or with zonstant velocity (case of a plate), and these two
cases are discussed more in detail. There are 7 references: 4 Soviet-bloc
and 3 non-Soviet-tloc.

ASSOCIATION: Institus teploenergetiki Akademii nauk USSR (Institute of Heat
Engineering of the Academy of Sciences UkrSSR)

SUBMITTED: June 1, 1960
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SyHOVSKIY, S.3., 1o,
red.; LAMD3MAL, 3.0,
v.I., kand. khim, nank,

DAKHNG, Tu. B , tekhn. red.

[Complete utilization o

pocllzovanie t{verdykh topiiv Ukrainy. Kiev, Izd-vo AN USSR
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ABSTAACT: _The trensient characteristics of & 50 000 kv gas turbils installation
with three compression stages and two expansion stages were investigated.. The
achemstic dlag.m of the installation 4s shown in Fig. 1 on the Enclosure. The

pertinent pezameters in the di.;gn are as follows: r, p 2.6 -f-. '6 = 150C; N
P, = 6.3 atm, T, = 40C; P, - 17 ata, T, 370, 2, = 600C3 P4 ' 5.9 .fl, ‘!‘ - TT083 i~

P = 440C. nommlmmwwmmwuqu.w =
| .ogcmoom_,uduﬂomummbmmm-l]mmuﬂ-h

Pig. 2 on the Enclosure. It comsists of o speed regulates (1),  veester (2),
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i )
igontrol valves (3) (for
|(for high pressure) end
‘configuration were derived,
‘reductions of 100, 50, and 1
‘air consumption G = 0.6, 0.8,

!(without the control aysten) is stable
The speed overshoot varied withis 2

:;increaaed) 50 or 100%.

:final value.

'to 3.7% (50% load step)

‘moment of inertia of the

.and air ducts_sppeared to

hi?x pressure) and (4
(6) (for low pressure
and the step response of the system

5 were investigated on

With the control system the spee
and the speed overshoot of the compressor to 10%. .
rature bebavior

generator significantly influenced the

‘before the low- and high-pressure turbines.
bave negligible effects on transient response.

CIA-RDP86-00513R001550410009-6

g (for low preasure), servo-motors (s)

The dynamic equations for this
for sudden joad

an analog computer for relative

1t was found that the gas turbine installation

when the load is euddenly decreased (or R
6% and 60% of the new T

d overshoot of the generator was kept
The

1.0.

tempe
combustion chamber

(v) | |
|
}

is slower, the

iResults with G = 0.8 and 0.6 indicated that although the response
. system remains stable and the respanse is suffiocient for practioal application.
o orig. art. has: 6 figures and 14 formlas. . . Lo _ _
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ACCESSION NR: APL012590 s/oo21/6&/000/002/0220/0223

AUTHOR: Shvets', I. T. (Academician); Fedorov, V. Y.; Minyaylenko, M. O.; Banny*kov,

A. I.

TITLE: Experimental study of the nonstationary temperature field in the rotor of

a gas turbinpe
SOURCE: AN UkrRSR. Dopovidi, mo- 2, 1964, 220-223

TOPIC TAGS: gas turbine, gas turbine temperature, gas

turbine starting temperature, gas turbine stopping conditions

ABSTRACT: Using the test assembly shown in Fig. 1 of Enclosure 01, the temperature

field in the rotor of & gas turbine was investigeted un
conditions: normal start-up, start-up with hot rotor, &
cold turbine.

1. Temperatures &t the top of the blade reached 5

in'operating conditions O - 100 - O. Temperatures at the bottom of the -‘blades were

180 to 200C.
5. The maximum temperature difference (Fig. 2. of
periphery and the hub of the turbine wheel reached 290C
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50 to 560C after 3 minutes
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start-up or 5 to 7 minutes after arriving at 100 percent load. ‘
. 3. The maximum temperatutre differepnce between the periphery and the hub during’
start-up with warming at low rpm was Lo to 250C after 20 minutes. {
: 4. The temperature gradients between the periphery and hub are considerably

reduced with warming up at low rpm.
5. The maximum composite thermal stresses in the turbine rotor are -1600 (quick

start-up and maximum gradient), -60 (quick start-up and constant temperature field),;

and -720 kg/mm? (normal start-up and maximum gradient). f
On the basis of the obtained results it is possible to consider reducing the

' gtart-up time and to provide safe start-up and operating conditions for gas turbines.

ASSOCTATION: Tnsty*uut teploenergety*ir*, AN UkrRSR(Institute of Thermal Power ..
Engineering; AN UkrRSR) N
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ACCESSION NR: APLO190T8 5/0170/64 /000,/003/0003/0009

AUTHOR: Shvetez—zﬁrgki Dy%ban, Ye. P. ’ !

TITLE: Heat exchange through a contact of plane metallic surfaces
*

SOURCE: Inzhenerno-fizicheskiy zhurnsl, no. 3, 1964, 3-9

TOPIC TAGS: Heat exchange, heat transfer, metal contact, microgeometry

ABSTRACT: The laws governing contact heat transfer between two plane metsllic
surfaces are analyzed theoretically and the results are presented. On the basis
of recent concepts of microgeometry, an attempt was made to derive an egquation
governing such transfer. Heat flowing through the contact may be represented as
heat passing through portions of direct contact and heat passing through the
interlayers between the microroughnesses and waves present on the surfaces of the
two parts. The relation between the ares of direct contect and the compression
force is assufled to be governed by the power lasw, the exponent and constant co-
efficient of which are found from experimental data. The dependence of ithe direct
contact area on strain is determined with the aid of the curve of a supporting e
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% surface. The criterial equation obtained theoretically is in good agreement

. i with experimental results conducted earlier and with the data of other authors.
i Orig. art. has 2 figures.

i ASSOCIATION: Institut teploenergetiki, AN UkrSSR, Kiev (Institute of Heat and
- | pover Engineering, AN UlarSSR) ,
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AUTHOR: Shvets, I. T, (Academician AN UkrSSR), Pedorov, V. I.wu:_:_
_Bannikov, AT T e PR ‘;I f

. TITLE: 1Investigation of tramsient characteristics of atatlonary ga

__turbine combustion chambers
; ¥

' SOURCE: AN UkrSSR. Institut tekhnicheskoy ceplof:zxkz.f Teplofiztga~
1 teplotekhnika (Thermophysics and heat engineering). Kfev, Naukova
dumka, 1964, 147-153 o . L

TOPIC TAGS: stationary gas turbine, combustionm chamber, turbine
testing, transient regime, gas turbine :

ABSTRACT: The transient characteristics during a sudden increase. or
decrease or a periodic change in the fuel feed rate to a- stationary

gas turbine combustion chamber was investigated with natural gas in

a test chamber 3 m long. The fuel feed fluctuetions were changed at

a frequency of 0.6—8 cps and amplitudes of 2. 7--12 5 mim, . The tem- i @
perature fluctuations during the transient regimes wvere oscillograph-.
"ically determined., As a result, the transfer function and transfar

Cord 1/2
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coefficients for the investigated combustion chambét vere determine{;i
The time lag was plotted vs the fuel feed rate in the transient CoT
regimes., Orig. art. has: 6 figures. : . : [AC) .
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TITLE: Development and investigation of the air cooling system for the high- @
. pressure turbine rotor of GT-6-750 TMZ ;

S |
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' “TOPIC TAGS: turbine, turbine cooling, gas turbine, blade cooling/ GT-6-750 gas

. turbine , :
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~ ABSTRACT: In conjunction with the development of gas turbine GT-6-750 (initial .~
' gas temperature 750C, pres 5.8 kg/cm?), several sir cooling systems for the ’

. high-pressure turbine rotor/Were designed and tested at the Ural Turbine Factory

" and Institute of Heat Physics of the AN UkrSSR (Ural'skiy turbomotornyy savod 1

- Institute tekhnicheskoy teplofisilkdi AN UkrSSR). The development of the final

;Cordl/h R - UDCs 621.h38862-71¢m105 &
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cooling system shown in Fig. 1 is discussed and the temperature distributions at
the blade roots and in the turbine wheel are graphically presented for cooling ;
air flows of 0.9 and 0.73 kg/sec respectively (0.73 kg/sec represents 1.7% of the
total gas flow)., The values of local cooling air pressure, temperature, flow rate,
and heat transfer coefficient at the 16 locations in Fig. 1 are tabulated. It ‘
was found that the cooling system maintained all metal temperatures below L10C
. (at 0,73 kg/sec) and calculations show that the cooling flow can be further reduced
. to 0.L--0.L5 kg/sec without dangerous temperatures, with such a cooling system,
. perlitic steels can be used with gas temperatures of up to 900C. The experiments '
. confirmed the accuracy of previously proposed methods for calculating the cooling
| gystem parsmeters (Ye. P. Dyban, Issledovaniye sistem vosdushnogo okhlazhdeniya
rotorov gasovykh turbin, Avtoreferst dissertatsii, LPT ia. M. I. Kalinina, 1964). |
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CTITLE: Experimental investigation of the GT-6-750 turbine cooling system

3

SLey Ty
R

: SOURCE: Teploen;argetika, no. 10, 1965, 47-51

~ TOPIC TAGS: turbine design, hydraulics, turbine cooling, thermodynamics/

GT-6-150 turbine . . ')&’ -

_ABSTRACT: The newly developed cooling system for the rotor of a GT- 6-750

“high pressure turbine was investigated. Six tests were made on the temperature

. gtate of the rotor and 11 on the hydraulic characteristics of the cooling system.

’ Cooling system efficiency was evaluated from measurements of metal tempera-
ture and cooling air pressure under steady state cooling conditions. Results of ‘
the measurements shown graphically, demonstrate that, with an overall consumptr—
jon of cooling air of 0. 86 kg/sec. and an initial gas temperature of 750C, there i8.
assured a maximum temperature level not higher than 410C over the disc plates. |
This is substantially lower (by 100-110C) than the perraissible value for heat 1
Crej;is;ant perlitic steel type EI—415.4 With this system, the main body of heat is §
ard 1/2 ‘
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removed from the upper part of the disc plate.

of the rotor proceeds very rapidly and steady state conditions are attained within |
45-50 min after startup. The radial and axial temperature gradients are within !
permissible limits. In general, the highest temperature gradients over the i
thickness of a disc amountto 110C and are attained after 40 minutes from the 1

start of heating. Orig. art. has:.5 figures

ASSOCIATION: Institut tekhnicheskoy teplofiziki AN UkrSSR (Institute of Indus=

" trial Thermophysics, AN. UkrSSR) , Ural's.ny turbomotornyy zavod (Ural Turbine Motor
Plant) = __
—_— ey ag
SUBMITTED: 00 , ENCL: 00 SUB CODE: PR
NR REF SOV: 000 -OTHER: 000 : . —
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\ ORG: Nonej : 690

: IR
‘ TITLE: * Problems of hydraulic resistance of air flow through porous media

SOURCB: AN UkrSSR. Techeniya zhidkostey i gazov (Flows of 1iquids and gases). Kiev,
 Naukova dumka, 1965, 7=17

TOPIC TAGS: porous metal, gas flov, hydraulic resistance, differential equation, "V
porosity, gas viscosity, flow meter, netal povwder, Reynolds mmber/ RS=100 flow meter
g it

ABSTRACT: This work is an experime.ntal jnvestigation of the gi\./ flow through porous
media. The study is aimed at the determination of flow and hydraulic resistance coef -
ficients, and their dependence upon the state of flow and the geonetrical characteris-
| tics of the porous structure., A theory of similitude approach, considering the two bad
sic physical factors, = viscosity and inertia - leads to the differential equation

s

dp/dL :o(.rz.v 4+ R (@)
suitable transformations and integration of (1) over the porous sample thicknes gives:

y =X W, + .Ge/8 (2) where - dynamic viscosity & density
kL e £ of the ézs and: ! Z
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Y =Y av* p/(L.G¢) (3). In the above expressions: pms pj - P, - pres-

sure fall across sample; q; - average specific density of gas; g - gravity constant;

Gg =NV - filtration weig flow; v - velocity of gas;o(,gb, - coefficients of visco-
sity and of inertia. The experimental apparatus, consiste of ac and dry regula=-
ted air supply with provisions for temperaturéﬁﬂgressuﬂﬁ'ﬂnd flow théasurement, Low ra-
tes of gas flow were measured by two GKP-6 gas metersyand a rheometer in series; high
rates - by double diaphragms and a R -100 flow meter.sgxperimental samples were disks

of steel powder, 5 mm thick and 50 mm dia, with porosities of 20.5, 37, 42,5 & 55.75%.
All samples had particles of the same shape and granulemetric distribution, The expe-
riments confirmed the theoretical expressions, For the experimental coefficients oc&(a
the following expressions were derived as functions of the porosity P @

x = 7,22 .7-3+81,1017 (n-2) 4 (= 1.26 p6-35,1013(a~1) (s)
The porous medium friction coefficient,x, is shown to be representable by
A= 2 = 2/Re (6) where Re is the Reynold's mumber,

Directions for further research .~re recommended, Orig. art, has: 5 figures, 12 formu-
las. ’ .

sUB CODE: 20,11/  SUBM DATE: 15May6d /  ORIG REF: 001 /  OTH REF: 002 ™
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technicel sciences); Antonenko, F. T, (Ehgineer);‘Bumarskov, A, I,
(Engineer); Zerubin, I, A, (Engineer); Shpet, N. G. [EngIneer)

AUTHOR: Shyets,. I. T (Academicisn); Dyban, Ye, P, (Candidate of J%Q

ORG: none

TITLE: Development and investigation of a system of eir cooling of

Welded&rotorsufor high power gss turbines >
AV»
SOURCE& Energomeshinostroyeniye, no. 11, 1965, 13-16

TOE;Q TAGS: turbine rotor, gas turbine, turbine cooling, electronic
simulstion

ABSTRACT: 1In the present work, thermsl calculation of the cooling
system wes csarried out on s three-dimension electric model, based on the
use of a Type EI-12 electronic integrstor. A disgram shows the scheme
for an electric model of a welded double-disk rotor. Based on
experimental results, o figure shows the tempersture field for s
two-stage rotor; the dats were obtsined biu an overall cooling air rate
of 1.865 kg/sec. Conclusions are 8s follows: 1) use of intensive air
cooling of all surfaces permits the fabrication of welded rotors with
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greater rigidity and less welght; 2) use of the modelling system
proposed in the article permits development of more reliable and
efficient systems of air cooling for two- and four-atate rotors for gas
turbines; 3) psrallel distribution of the coollng sir over the stsages
allows sufficiently uniform tempersture fields 1n all the dlaks;

) with the proposed cooling system, use of more heat resistant material
for the venes of the first stege permits ralsing the temperature of the
gas to 850-870°; end, 5) use of the electronic modelling also mekes 1t
possible, simply and with sufficlent accuracy to determine the '
temperature rield of practically any rotor, with the use of any present
type of cooling system. Orig. art. hast I} figures and 1 table,

SUB CODE: \3, O9 / SUBM DATE: none/ ORIG REF: 006/ OTH REF: 001
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TITLE: Apparatus for measuring the temgombug of revolving machine details.
Class L2, No, 180833 [Ennounced by Institute of Technical Thermophysica, AN UkrSSR
(Institut tekhnicheskoy teplofiziki AN UkrSSR27

SOURCE: Izcbreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 8, 1966, 91

TOPIC TAGS: temperature measurement, thermocouple, electromagnet, magnetic circuit,
MEASURIN &  INSTRUMENT , M ECHI C AL S7TLELI

ABSTHACT: This Author Certificate presents an apparatus for measuring the temper-
ature of revolving machine details. The apparatus contains thermocouples fixed on
the revolving detail and connected into the chain of movable electromagnets of the -
induction-type contactleas current receivers. The fixed magnets of the latter are

1 connected into a circuit for amplifying and registration of the measured impulses
(see Fige 1). To diminish the influence of the machine shaft displacement and .
the interference of the nearby electromagnets, the magnetic connections of the
fixed magnets are provided with magnetic screens placed on both sides of the

connactions in parallel to the rotation axis. The shaft carries a spline-like

. Card 1/2 ' UDCs_536,5321621=25
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Fige 1. 1 = machine shaft} 2 - magne
cofmocuon; 3 - fixed electromagnetss
L - magnetic screen; 5 - spline-like
‘peotrusiony 6 - auxiliary nagnet '

ch i auxiliary t. forms a systea producing the
nich, together with an magnet, 9
; gz:z::;z:nizguluzl |5nt to the recording circuit. Orig. art. bas: gure,
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LErasnyi aksay; fror the history of the b.V.Fiunze iosiov

- flant of Agricultural lachinerylKrasnyi Aksaij 12 isiorii
Rostovskogo zavoda scl iskokhoziaistveunogo mushinosiroenl-
ia imeni 4.V.Frunze. ‘ostov-na-Domi, wostovskoe knizhnoe jzd-
vo, 1962, 158 p. (MImA 15:C

i. Prepodavateli oslovikogo gosudarstvennoge universiteta
({or Barbukova, Demidova, Poseclyanina, Sorin, ‘Shatvorova).
2, Utvetctvennyy sekretar' rmogotirazhnoy guzety "Krasnyy
eksarets" (for “hrushehev). 3. Zaveduyushchiy kabinetom po-
liticheskogo prosveshcheniya partiynogo kor.iteta .tostovskogo
aavoda sel!skokhozyvaystvennogo mashinostroyeniya "Krasnyy
Alsay" (for Starodubisev). 4. Rabochly remontao-mekhanieheskogo
teekhe fostovckogo zavoda cellgkokhosyaystvermogo nashino-
civoreniya "Krausnyy Aksay" (for Shrets ).
(iostov-0n-Don~——Agriculturai pachinery)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001550410009-6"



